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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains.. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke uni ike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m^ of rock mass is used for each m'^ of oil^ 
then, for example, a porous shale rock of 300 , 000 m"^ is formed during 
one year in the production of 20,000 m'' of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the saone, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12^, on which is overlaid 
a stratum of limestone 1^4 and possibly a layer of soil 1^6, A number of 
exhaust channels 1£ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements 1_0 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20^ belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 21 and shut-off and 
control valves, respectively, 22^ , 22- A larger manifold 2_5 for a number 
of manifolds 2_4 unites these in turn with a condenser 2_5 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for -the oil 3_0. A pipe 3_2 from the tower 
washer also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 3£, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 4j0. 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 1£ has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 4£. The 
line 50^ in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 3 50 and 
400**C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42 . 

While the channels 20^ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-4 4, as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 52^ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 5^ and 
a manifold 58^ from the outlet channel 6_0 in this area, in order to be 
'utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4^ 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56^, 3j4 and the section 42-44 
in the shale rock, partly a circuit including passages 18,3_4 and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling ^ condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion , through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases. 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely relate 
to the coke, that have remained in the same, through which the loss o 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims; (for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff eroljeaktiebolaget, Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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1 1 lit till cn ri tiling. 



biitL viii ior;;asiiiii^ iiv <>ljorr>raii*|p ski il VilMri';^ in situ iiinler tilirr>rande 
av vilriuc j^^oiioni i sUiil( rhor;4:«'( uppta^nu kuiiulor. 

1 1 l»I't t n Miirc: 1". I .ju tiK^l mm . 



rppl iimiii^cn liimror bii; till s;iU 
^^•alll^lalla skil ("croljji, i)ascral pa uttpvuriuninf^ 
av sUiMcrhcr^cl iilaa loro^aciuic iilhrvliiiii- 
av skillfi', varvid tic ^cnom iippvafmnitim'ii 
I rainUallailc (tl jcl itraiuk* f^ascnia avla;-;siias iir 
licrj^cl L;ciittin i (iciNaiiinia anhia^la kaiiaici'. 
I r j^asorna Iriui^iU il jas (fiii "pil satlaiia dt lar av 
(icsamma, vilka ut^tua sk i! 1 fitjlj a ii, inxit'i a\- 
kvliiin^ ^cnmii ImhuUmi sal ton. 

\'t(i U|i|)v;irnmiiiL;cii av cll sk i 11 crijcri^ .sivci 
a v^a^iuiii^cn av daii hfiinlli^a L;a.sliil(la a- 
(ic ^iilislaiiscr \nu'\{i Ai\s\iut { a\* c\\ \iss ma- 
I LM'ialinauj^tk simi alUsa i :;asrtn*in av^ai ur 
licri^ifi [la likiiaiulc sail soul I. a\i;as- 
iiiiiL; a\' sicukul cIUt vctk orli i samllii;a <!i;ssa 
l^l kvarslar cn una clk r niitnlrc |mii (*»s (iJimrr 
/^uT^nv del II rii|uu ni^l iL;a niaU'iialt l . Del kvar- 
^ivaudc uialcrialcl, d;irrsl di't licslai a\ k<tK.s 
ciler h*:ikol. hai* i;cn()ru sin |HH-(').Na slruklnr 
u luuntrdcn 1 1 ii^l slora ini i^ascn alk(nniii;a ytoi*. 
Oct har iiu \isal sif;, all iivcn skillci kukscn. 
d. V. *). i dclla Tail del avi;asadc sk iflcrlicr- 
,l;cI, liar cn purds slrul;lur nied jnyckcl slora 
ylor.|fitk(Mnliga for i^ast-r. Sainlidi^t har sl^il- 
Icrkukscii i niolsals till dca vanli^a kokscii 
ciler Irakulct cii ni\ckct sUjt askludl. d. v. s. 
rest av it kc Iiiaiudiara hcslAndsdclax uidi spc- 
ciclll lor svonska ftn !i;Mlamk'ii upp^i\r till (nn- 
kriii^ 7(1 /(', av dcii iirspruiif;li^a sl^ifTcrvik- 
ItMi. Skit'fcrkoicscn imicliMllor Id. a. I. ex. nli- 
ka jarnforcnin(;;ir och cn lie! del andra ln.'- 
stan<lsdciar, stnii i knnlakl nu^l nlika L;asrr 
aro ii^iiadc alt i c^ciibkap av kalaly.salor pa- 
vcrka rcaktittucr i ^a.scrna. 

dirckt av^asuiii^ av sk ilicrlicr^cl npp- 
slAr under l*t»rl;^acndc ^^a^lstallnin^ av skil- 
rcr(dja uiyckcl slora vcdynu'r av nppviirinl ot ii 
av^asat skif feilicr^ licsl^ciuic Ini vudsak lif^cn 
av skii t'crktilts, sum ii^j;cr kvar oruhhal i st- 
mt ortka luf;cc\ men soin ^cnoiu a\^asninf<cn 
bltvil onihildartill cn end:i poro:^ jnassa frain- 
sliippli;; liir yascr i alia riklnin^'ar. Diircsl s/t- 
lunda f(ir varjc m^ olja ^lf;2kr (inikrin^ 15 ni'' 
ber^^jnassa. Iiildas I. ex. under elt irs tid 
vid framslallnin^ av 200U0 lu' skiffcroija ell 
purest skifl'erbcru oni ;jOOUU() in\ Under sjaUa 
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l iH L;astiini;spfoceduren av sk il fer(tl j an ant»rd- 
rias inniii sk ii Terbcrgcl cn lAii^sanit t raniAl- 
sixiidaiidc varniefront, diir s;U'iil orf^an lor 
n pp\ aruiniiif^i'n (cicklriska viirnseclcatcnt) 
son] a\ loppskaiuiler for ^ascrnas avicdning 
succcssi vl s;illas i verksandict. 

rppfinnin^cn avscr alt an\-:inda den p;\ 
sail idliildadc slora porosa sk i I Icr ki tk smassaii 
sasdui CM kalalysalor lor inlcdandcl av vissa 
ojiskade kcniiska rcaklioncr int)n» dcnsannna, 
alll iurd a\sikl all franishilla olikn suhslan- 
stT mwlrr nu'dvcrkan av kalal ysatorn ifr;\f^a. 
liars fd nlu\llj;is di' namnda ^a ska nalct n;i, se- 
dan de ^lntal alt ljanslL;dra soui a\lopp i'in' 
six il I rn.l je_-aserna. ;i\en li'tr litHurscI a\ ;^aser 
lilt sk ill r rhei i;cl . Sandidij;l kinina aiulra dy- 
lik:i K.iii.drr anv.'liulas I«m' aslcpp av synles- 
produklrr Iranislalltla inoni sk ill erlu i L;el un- 
der iued\eikan av (Un av sk i f Te rk ok sen bil- 
dade k a I a ly sa I or n , l\n del kaiiaier bildar sa- 
ledes lillopp iiti skif ferkoksen. (kIi andra Jca- 
iiaKr avktpp lr;'in dcnsannna, vajvid ^'aser, 
soni under Iryck nedf(iras i tierj^et cU stal- 
\{\ kiinna avfthas ur dclsanima pi> eU annat 
sialic, tiasci- koiunia hiirundcr i konlaki nied 
kalalysaiorns ylor och [lavcrkas av dcsam- 
nia pa sadant salt, som bclinf^as av lorhandea 
varando kcmisku och fysikaliska ftirlifillan- 
t|i*n. 

Ifjtpl innini^en skall ncdan mirntaie beskri- 
vas uttder Itanvisnin^ till a biro;;ade rilniii^; 
soin cscnipel visa<lc id fiirin^sforni l i w sallcls 
f^cnonir<irandc, varvid itvcn yllerli^arc npplin- 
inn^eii kamiclcet^nantlc e;;cnskaper skola nn- 
Kivas. 

I'iu;. I \isar lucr cllcr luintlre sebcinatiskl 
ell sk il iVrlicr^, inratlal ini frattislallnin^ av 
skil lcrtdja, sell i verlikalstrkl i*ni . 

I'i;^. *J visar cll diagram an^i\ande tctnj)e- 
raliM fordelnin^cn imnii sk if Ici l»cr;^i:t. 

A rilnin;;cn l>elccknar W) ell antal varnie- 
clcincid. soiii aro anhra^^ta prt janina iiietlan- 
runt i skiflcrlMMUcl 12, \)^ viMvct iir 6verlaf<- 
ral ett higcr av kalkslen 14 sami evenlucllt 
cU jordla^'er 10. Et» an»a! av«^;»skanalcr IS aXii 
i forbindcl.NC itied ^enoni knlk och skif'fci* nod- 
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•"•^»-n>de -Msuviopf, 20. ^';1^n,ccle^,cnf en ID och 
aVf^MsU.malrrnM IS -iro sn.nlidiot ;w.(,nln.dc i 
iy'Ior rfUM- vnnuuir:, i vinkol m»c(I v\\u\n^5- 
Pl.tnyl. (.:..s:,vl(,|,,,CM '2tl tillh,.rn.ulo cr» ,lvlik 
i-mi ;.ro over lurlMn,ld!cr6r 21 ocU jnsl i.ni- 
nui^s- rcsp. re-lorin-svcniiicr 22 uislut 
an till iMi s^unlinj^sk^.MMl 24. En slOrro smn- 
.mKsk.n.l 25 tor ctt fieri. I s.,nlin,^sk:,n:,I.r 
..4 fmTHj.r (loss;, , sin Inr nu'd .n korulonsnr 
.0 odi cll tv:,lloni 27. v.ri skill cn>ljoK:.sr..u, 

:>rrr,;u Iran k.>.uionscrh:,r:i oljebeslandsde- 
ar. Kondensorn 20. vilkcn :ivcn kat. ul-oris 

v resp onifall;, apparaLur (or nnnan kcinisk 
.ohandhn^ av skil Icroi joM;,j,er t. ex. avskili- 
av svavd oiler andra Itiprodukler i dessa 
^;om^.^ cn led.iiu- 2,S anslulen till c.i upp- 
anilMiKslHdidllare for oljan. I dennn he- 
iallarc niynnar aveii on lednin« ;J2 fr:\n Iv ill- 
yiMcl 27. FrAii fii nrenledniiif^ :i4 kmina'eii 
.01 av do icke koiidonsrra<lo j^asenia avloras 
enoiM cn ledning i vdken iir insall en ven- 
:i 38. lor att anvandas soin bransle eller for 
ndra aiidninAi. Lin annan del av gascrna ^e- 
oinsUoniina en kornpressdranordning 41)'' 

I en soktion av skifferherget bei/ransad vin- 
-•Irall mot ritningsfdan^l av plan genon» lin- 

■na 42, 44 antagos pyrolysen, d. v. s. en tin- 

r varmchllforsol f6rsigg;\endc nvbildnin^' av 
•.iffcrgaser vara avshUad. \'annctillforseln 
;f oienu'tilcn 10 bar bar allts^^ aviirulils I 
aliol iilvmnos fOr n-onblioket en sektion av 

ifferbcrgct, begransad av linjcrna 44- 40 
winov;Vi;on forutsaltes alllsn vandra i rikt- 
iigon av pdarna 48. fJnjen 50 i fig. 2 ropre- 
■Jdorar lenipcratnrfordclningon i' do bada 
klionornH. Vid linjcn 44 kan t enipcral ilron 
'va uppnitl ctl v:irde.4nellan iiriO— 400' (' 
rotra(!esvi.s onikring .IHir C. Tenipcral u rcn 
der genoni pruccsson eniigl uppfinnin.ren i 
tning tnol linjen 42, 

>fcd:in kanalorna 20 i sokliunon 44 40 
^ns(gora so.,, aviopp fur do i donna sokli(,n 
vunna sk ifforgaserna. bar minst en rad dy- 
U.mnlor. som :ir liciaKon vid sck(i<inens 
44 bakkant. set! i varinevugens riktnintf 
:ii;I pdarna 4M. orb s(m„ ;i rilningon -ivds 
.ookningen 52. ansintils till komprrssorns 
try (csrd)i via on sarnlingskaiial 54. ( g.as- 
''••nia :i2 bringas s;'ilund*a do frun IcdnTng. 
.14 kon,inando gasorna alt alor^ctromma till 
redan avgasadc sk ilTorber-ot inorii ,,niia- 
n»oll.,„ hnjorna 42 oolv 44. lai .iol av doss-, 
rslroniniande gasor kunna aviedas goiion, 
jivlopp ,,0 Mob on .sainliiig.sU;m:,l 'tS Irnn 
kanalon 00 inom dotia ..mr.ulo. lor all of- 
Janiplig I*cbnnd!ing gonoi,, k<.ndons.,l ion 
ivatlning cllor aixira prooossor nvlti"-o- 
'■rsp. Alcrlodas till lodniii-on :i(. Kvonltu'ill ' 
= (*'0 x;,,a I., .pk nppl.-.dr n.rd ' 

dmgslodningon 24. Iloslon ax -:.srrM , kun- ' 
under forlsalt slro.nniii- inom skillrrbor- ! 
- iMHusa la-riri-:,,- i pil.uMas \S riklni,,- : 
' f^onlakl ...rd skUlerbori^ inoii, sok"^ 
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'ler pyn.ly.s ,,. ,.„,^,.',T , '.' - 
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I, I \ >^.i sfii . I i.m \itKrii lie U"l- 

, , 1 , ■ I I II I \ n nit'i I N I ii.i I \ .1 11 . .1 \ - U il I i-rini N 
^|.,, , |Mlilt^.r m.iNN.r Nt.m !s - > 1 1 1 .i U I I ts! . 1 1 1 n t.rli 

.i.ir l;in^N:iiit[ m\iK(! 

,., \..i\uu'r. Ivi.iimiri i-ulii;! (i [ ' | 't n 1 1 1 1 n i • 

sUmUcI .w \;ii,i;;is oth ImII.ht U<'l\;itin i d- it 
(lit (Hii.i j;;iM-H .lit |i:i\ilK.i [ • \ I i • I \ ■ 1 1 i (K'l 
ilklnini; li;il;ius ^li:i\.ti ;tli ;it c r s I ;i 1 1 .i n 

Mt<'|^<K'i» M ls|tili M l;1 I -ril Ml\iinn:i 1 1 v i i .ly ^ ^.l ni- 1 1 > 
s;(iiii)Kin>;iI I niiiL;. DrU.i I .h l.i tHK* tordr 
iM:i>*t I.imii;i liknjis iii 1 1 \ 1 1 rcii 1 1 unu m- 

IiL;l II inilin iiinu;t'n rcs.ilu-^ 'i** niNrl^rl In.;:;;! 
liyrlv. iiniiii- \ilk;i s;u1;im Iin <hi*i Iml; IjiuU.it 
iUMiil't)|-;iN, i tU-lt;i mkmI rii qI:!!! ill :: IxoiihilKl- 

yt;t i K:il;ilys;i(urii. muh mo j li -.L;t*>r iiit-m 
limlii; titi upim^ t-lt nfniiKiiuic lill cll 1»:iI:im- 
scr;il rt)r!i;ill;tinlc iiu ll;ii» <k' n!ik;i i lm k t u h u r - 
n:i vmI itl\ sfM. I);irvnl himlt-r- iiKr:i Uol 
ilcl -LMKHii :ilirritil(Min-ou t ill t (ii'da viiU'l, v;ii- 
i^i'iuuii i koksiMi k \ :niili\:iiMlr kol niiiiskas 
till IVjiiium Itir rit kvanlllali\ iiUniiij; a\ (it* 
(iljfltiUlamlo ^ast'i iia. 

laili^l u|)|il innin-fii paNsciai »lo ^asei . iti 
\ilka ulj:in iil\*imniU l()i.st ^oiunn lmi poioN 
lu i u;niasNa, diir ol joa vi! l i vn ini; roilaii ar l ull- 
iMti tkid. 1 1 iirmuit'i- I < ir v;i niu's saf;tia i;aM-i\ m-- 
(lati (ir imilrr | t;i >.sa ;;lmi i;L*nnm koluicMi soi- ik Ii 
Iwilluiii iu'til;\lt.s till rii lai; triu pcral ii i\ m>iu 
i |)raklikcit lialU'i* sij; tinikrin- d'' filer ki^if. 
Del- loiiaii :iv-asa(iL' sk ii'li'i hcr-i t tu li tirii 
s|jiU\;iniic MUM i (U'tta \;iiiiia hc'i\i; k\;ii*!aiH- 
n;iA ol'U'i- l^^•l•^llysct^ utiiyUjas saliiii(ta ilcKis 
It If 1 (')r\ •inimiii;.; av di-n \itl |>yr'iily>rM mcd- 
\cik;iiuk- rirkuI;itinMsi;a>t*i>. l*aiic»lau rn ca- 
lkin ,:;as' \ :ii iiU'imu*li;HI ar rclalivl lai^l. U:H> 
laiTiL;! u ppl i ii n i ii^cii den kvaidiUd ^as, s^>\\t 
I il k idi t a> ii'. TdCiuk' pa ((iiiNlandixln'k'i '^a \;d- 
jas Na. all doss \iilym upp^ftr lill in a lli ia 
.:;jni;L*r den vid pyndyscn nyidliladc f;:iM'Ms 
l\ni. I iai i^cnoin iindi'ilal I as (Jet rcakl imisl ur- 
I<»[ip. .sum Inir (A'an anlylls p:^ sa siill, all til 
bal^insrorliatlaiuU' inoin dc tilH-ia roaUlitnu r- 
t»a ickc Iil'Ik'ivci" niinnclsc vis uppnas pu ,^rund 
:iv dt'l sloia (isorskoM av lidlai'c k()lv:ilcu ikIi 
v.iU'. Mnn vid pyrulyscn l innas t il!.L;;ini;lii;a. 
(irnnui ilfuna rikli^ari* -ascirk n lat iini inlra- 
diT avirn drl lorliAl landed , all satiaiia knlvii- 
U*n, sitiw lii;^a p;\ j;ranS(nni;'HU'l lor t*iirL;a.s- 
nin-iMt. t-illarc kuniia avloras ur skiliCrlur- 
.i;i't nu'd lilllijalp av den rikli^at-c ^aM'irk ida- 
lioncii. Do lyiii;sla littl valcna, s<ini Ld;in cirkn- 
It'i antU' ^as Uvarldiva <u li I'orkol^saN i Ikm l;o1, 
Um tltv d;irr('»i' nii'd lilllijiilp av L;as( irkulali»tn 
lu ll t llt-r di'tvis lH'iiit;as all nu'dirilja dm all- 
nianna -assi roni n in^cii. I*adi-t iippl iim inu;t n 
skapas .salt'ilcs f;on(»n» inldraiidc av rii lirUu- 
Urai\di' -as iiu>ni rcdaa up.pviirinl skilli-i- 

f 



iM-r: n\.) m w . [ I ) -^1 tr I r i ;tl! rili.iil i i ii iik.ur pro- 
dukli"ii .i\ <k- ^111. .Ill p\i..lNv,!) . I let I r;ikl;idi* 
iKl.iMd.' I ..l\ ttfti.i MuIIil;. !! k.iit dt l l:HdN;is. 
itl d< II Nt..|.t lui^ki.tpp .i\ v.;int nI, i I U-ik* >k 
.;t- in III I \itkrn c I r k M kd i > ^ M ^ i -^n t st ci > 1 1 1 1 1 1 : 1 1' p:i 
Niii lill pvi'ttl s iiid ;hI,1 i sk i I I r rl ir . pa 

.;(Uitil .i\ Mn;t rinaiM.i 1 1 1 1 1 1 fii mi 'Mi- r mdi dai- 
int'd I'likiiippad k :i Ld \ s.d I ii \ >' I k :u I dii'i'kt i 
\ivs I II. til MH'dm'i" I'll lisdrtM iitL; :i\ nifd kok.^on- 
ii;it skdvl adr k(ilv;dru. m.ih k \ .i r si ;( n n:d i <ic'n- 
s.itiiiu.i. \ .1 ri:;<'nnin itnI 1 1 ul n nUmi i I'tirni av 

k^.i^^ IlfdlMlM^aS. 

I shilli t l4ti' py rolys;;a^crn;i t'nhi;l (i\an kun- 
II. I .iiidi ;i -:iNcr. t. e\. ^cntTal < >r;^;i ^ k<iinina i 
I^^^^M lor aNtadtinininandrl ;i\ idil^.i unsl<:i<io 
kriuiNk;i ri-ak litHH-r under incd\crU;iii av iIlMI 
; p(iiiis:i \.irina sl^ilfcrn. 



PutentansprCik : 

I. Sail \itl tOri^asnin^ av nl jrl\)i iiink* skil- 
li-rhcr-^ in siln under liiUOiatukr av v:ir)nc f^e- 
noni i sk il r«*rliei';;L*l uppla^na Iwiniilcr, kuM- 
m liM'knal daiiiv, ;dl scd.m i ll ^kiH\*rparti 
III Mil pviitlys av^asals nrli lili\il puroNl. ^asi r 
inr(u;is i drlla p;irli. inedan del annu at 
v;iriiil. L;riniin :indra i six il l crliet i;el uppla^- 
ita katiidir :in viiinul il 1 1 < ir>rlUanalt*rna 
;dl drss;i ^;isrr ;ir(» ;iv sadan ail. all dc liarun- 
dt i ulNallas for kcniiska loaklitnua id;M\ !ur- 
lir;inniii;^ mcd sk i I t 'crhc! f;L*l t j a ! i l;( ' l a ndc sum 
U al .dysalor. 

*J. Sail cidi-L patcid an.spiakrl I. ivamudctk- 
i):d dara\. all i sk i fir i pa rl irl al tai a I oics M- 
mirislniu' en del av den nnder pyinlysen Itil- 
d;i(k- i;;tsen. sedan den -emmi kondensal ion 
tdk-r Ixiillnin^ iiiuler avkyinin- lu'i(>\ais sin a 
id jel orande l)eslaMds(iela r. 

:i. Sail enligt palenlanspr^'iki'l t. kannelia k- 
nal diirav, att den inforda ^;isen iLieninn en 
koinpressoranordniii^ brin^as all slroninia 
noni tdl parli av redan avi^asal vami* skifter- 
luTj; r<tr all tiarifrin inltjias • auJial ker-nar- 
li. dai nljeulviiinin^ pa^Ar. 

I. Salt i-nli^l palenlanspr;d;tn ! iJ. kiui- 
nrlta knal diiiav, all en del av den alcrinfor - 
da j;a.sen nlla^^es i'rj^ii sk irierkei-et innan <len 
nail di-n /on, i vilken av^asnini; av .skifler p.1- 
^jir, iiiedan cn aiinan del !'ar pa>sei a liven den- 
na /.on. 

:». Salt enlif^l na-ol av de ' oief;Ainde pa- 
Uid ;inspr;ikcn. kanneleekn;d d;ii;,v, alt 
Nerna iiddras i skif ferlier^e'. ^eiMnn kaiiaier. 
snni under pyrcdysen • ianN' .L;ior<lc soni i^as- 
a\ li>pp. 
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Tr-.nfllotlon of tha cltima or .iwddlah r'at-j.it J;^ac 1 r 1 c a t ion li'ji.l^S 
Sveriaka Skiff eroljaokt laoulu^et , ; rooro, .iwad -n. 

l.^A prooaaa Iri tba gfiairioutiun oT oll-Oeerlng ahale rooka In 
altu while aup^jlyliig tiaat throut^h chaniiola bored In the rook, 
oharaoterlsed in that when a ahalo portion haa been degaalfled by 
meana of pyrolyala and haa deoome poroua gaaea are Introduced 
In aald portion, while It la etlll warm, throuijh other ohannela 
bored In the ahule rook than the heat aupplylng ohannela, and that 
aald gaaea are of ouoh kind that they In the neanwhlle are aabJeo<> 
ted to ohealoal reactlona without cumbuatlon, the ahale rook 
acting aa a oatalyat* 

2/ A prooeaa aa claimed tn olalm I, charaoterlaed In that at 
leaat a part of the gaa formed during the pyrolyala la reoyoled 
Into the ahaie portion after that Ita oll-beerlng oonatltuenta haa 
been removed by condenaatlon or waahlng with coollnc^« 

3«|A prooeaa aa olalned In olalm 1, charaoterlaed by that 
the Introduced gaa by meana of a oompreaaor la oauaed to flow 
through a portion of already degaalfled warm ahale rook to be 
Introduced in another rook portion wherein oil la being recovered* 

1|« A prooaaa aa olaimed In any of the claims 1 to 5# oh£.raote« 
rlaed by that a part of the recycled gaa la dlaoharged from the 
ahale rock before it haa reached the acne, wherein the degaalfloa* 
tlofi of ahale ia taking place, while another part la paaaed alao 
through thia sone. 

3« A proceaa aa claimed in any of the preceding clalma, 
characterised by that the gaaea are Introduced Into the ahale rock 
through the channela aervlng aa gaa outleta durln^: the p;/roly8la» 



